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Designer's Obiective : Design high lift systems with 
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empirical inputs for mixing length and kinetic energy 
transport . . .Limits their utility as design tool. 


• High lift system flow field Is dominated by complex viscous flow 
phenomena. As a result, design and development of high lift 
systems has traditionally occurred with heavy recourse to 
experimentation. 

• Some aspects of the flow are Inherently three-dimensional and may exhibit 
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High Lift System Building Block Flows: 
Confluent Boundary Layer • 



Flow Physics of Subsonic High Lift Systems 
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Research Objectives 
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Project Phase and Description Months from start of grant 




Analysis of Phase 1 results 
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The dotted bars indicate revised schedule 


Nondimensional Lift Coefficient Contour Plot 
(Flap at 13 degree; CI^qj^jj/CI^; C1^=I.484) 






























LDV Survey : Optimum Cl Case 
Mean Velocity Profiles 
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x7c = 0.5 o x/c = 0.9 











LDV Survey : Optimum Cl Case 
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LDV Survey : Optimum CL Case 

Turbulence Production 
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LDV Flow Survey : 






LDV Flow Survey : 
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LDV Flow Survey : 




Additional Information Gleaned from 
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Research Goals 


u 

O) 

^ u 

55 ^ 

^ G 
J G 

s S 

G G 

B ^ 

9 g: 
cu c 

O ® 

i: u 

® > 

^ S 

a hJ 

M ■« 

^ I 

Q i2 

k_] 

« Q 
« S 

Q, fc 
e cS 
5 u 

O (i) 

U Ph 


(/3 

(D 

CTJ 

C3 

U 

u 

s 

G 

e 

•pi^ 

-4-^ 

a 

0 

1 

C • 

S 

G 

<u ;g 
"G ^ 

Gm ^ 

3 S 

J- 

^ X2 
^ C 

OJ 

> ^ 
r c« 

2 1/3 

G [j^ 
c/5 & 


W) 

^c 

13 

o 

(XI 

€ ^ 

o£ 

<=« V. 

U CJ 
O 

«G a 

gu 

•Jo 

5 s 

•p*< ^3 

i~ e 
'*^ B 
,22 .B 

Q B. 

C O 

S a 

•|z 

fe XJ 

G ^ 

.S G 

^ I S 

•s I s 

3 ts 3< 

BS O. s 

oo£ 


O) 


G 

G 

O) 

'4-4 

G 

o 

'G 

G 

G 

U 

<D 

G 

G 

HH 

T3 

G 

G 

c/3 

c/3 

13 

G • 

^ G 
G g:; 
1S G 

G CJ 

O cx 


G 

X5 

G 

N 

• P"4 

Ln 

G 

G 

•»-«< 

s 

i2 

"S 


;2 

0/ 

CU 

TG 

G 

G 

P 

I 

S-4 

O) 

C/5 


Experiments 

Final Report Establishing the Role of Leading 
Edge Confluent Boundary Layer Flow Physics on 
High Lift Performance. 



Transformation of Confluent Boundary Layer 
(From High-Lift Model to Flatplate) 




